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3 ‘ Project Execution Plan:
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Start | Design Engineering Finish
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Start
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Commissioning of G3P3 System
7/27/23 - 4/12/24

Commissioning:

7/27/23 -11/14/23

Commission Bucket Lift and Circulatory System

Finish
4/12/24
Commission Receiver Commission Heat Exchanger
12/27/23 - 1/29/24 1/29/24 - 3/18/24
Commission sCO2
3/15/24 -4/12/24

Commission Storage Bins
9/26/23 - 12/27/23

Storage and Particle Circulatory System:

1. All controls operational

2. Gradual charging with particles

3. Increase temperature with auxiliary
heater

Heat Exchanger:

1. Hydrotesting

2. Measure leak rate while
pressurized for >12hrs
Gradually bring to operating
temperature

Receiver:

1. Gradually bring to
temperature on-sun with no
observable damage while
increasing flux/flowrate
Demonstrate operation of
slidegate response to
maintain particle curtain
stability and particle
temperature within bounds
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Start | On-Sun Testing

On-Sun Testing: 4/12/24 | 4112124 -10/17/24

* System Milestones:
1. Total energy delivered to sCO2

2. System performance and model validation

* Operational Modes:
1. System start-up and shutdown
2. Emergency operations
3. Design-point operations

4. Load follow/weather transients

Finish

10/17/24 e
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‘ On-Sun Testing: Data Acquisition & Management

Three-part data management plan

Archltectu re

G3P3

Level Seven

Receiver cRIO

Tower | |
e >R D t ° ot °
N ata Acq uisition
Hopper cRIO 3 |
i seap 2010 - o %
Fle Edt Opesste Tooks Window i
.................. e me . °
= R A rchive and Retrieva
cRi 2021-02-1213:5534766 || Process Flow Diagram | Heat Detail | Trends | | Raw | UL | Save for Later | |
Real Time and | Y I | LT BT e h’:?‘ ; "% =
storical Data i M= = BE B 2 -
Hugrr‘fhwmf)m DT p— E e e B = ® {5 Diddern - [NAVIGATOR: My Dstafinder] —;- Search all files and read the
e 1 - cRIO = T
i )| . » Hep  Favostes | channels with regional name
_ConvoiRoom : sisarios il Narrow search to files with the a u & 8 ter”
Tt - . . > ower Anemomete
Mwm_ ] S E [E,:: maximum reading > 20 mph in the p£ i
@ @ i vwvome | gl dataon the designated channels ;
-~ B~ B e R I Ve [l Sewen_| =] P8
i = l C1 & Group Mame |- “Lower Lamez) 0
........................... T @l _g L €2 chanmel  Madimum » 52 — 4] Sgarch for Files
‘"’;’;: File <Enter » property> . <Erter 3 valuer i!. Segrch for Grou|
..... 2| & VEW g ¥ Leargh for Channels
Local NSTTF Ethermet to e | w=| [CIAND C2
Network Fiber i = CIAND 2
r“—’fl]"; S i | [Feumreram 8] Groun.. 8 GroupTestP.. 8 FileFiens. §  Féeroide § | FleName
o fye QT_32-2_Lower Fail Cooling 8 TR.M1? QT3 CaUsers\Pu.., TRMLr_Q
N . l I ANALYSIS s QT2 tower  Fail Cooling 8 TRMI?_QT .. CAUseriPu.. TRMLT_Q
at]ona nstrU| I Ients , ¥ . QT_33-1_Lower Fail Burrang TROMI7_QT_33.. CAUsers\Pu.,, TR MIT_Q
= : y Hm fir. QT_@-1 Lowsr Fail Heating 8 LaDVIEW Data....  CAUseri\sor..  LabVIEW L
Hardwa re I /O DSt Nl = hikite i, QT.&-1lower  Fal Heating 8 TRMIZ QT &.. CAUsers\Pu., TRMLT.Q
852 kg/m”~3 : REPORT fise QT_32-1_Lower Fail MHeating 8 TRMLY QT 3. ChUser\Pu.., TR_MLr_Q
« i i « [ ’
. .. e | ﬂ File Browser >\ Search Resuits ,(
. ¥l
24/7 data acquisition & controls | |
[~ T - — ]

Citadel database/Diadem interface




7 ‘ On-Sun Test Plan: Receiver @
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8 ‘ On-Sun Test Plan: Storage ®
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9 1 On-Sun Test Plan: Particle-sCO2 Heat Exchanger
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10 ‘ Procurement Process

* 10 Subsystems divided into 86 pieces of equipment
* Over 355 part assemblies

¢ Over 5000 procurements expected including instrumentation
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Slab Cooling Plate 905932 |actively cooled thermal gap under outlet N/A N/A McMaster Online Search 0] 50 S0 50)£5% Buy
Siab Cooling Plate Blower 905933 |actively cooled thermal gap under outlet IN/A N/A McMaster Online Search 0 S0 S0, SEFS% Buy 8
905000 Floor Qutiet riser 805934 |Medium Density Refractory Collar for outiet Riser*Storage BirlPumplite |Allied Mineral Quoted 1 516,021 515,021 516,021|-0%/+5%  [Buy 8|
Qutlet plate 905935 |Steel outlet plate Qutlet Pipe Rev B|$5316 \Winchester Precision 1Quoted 1 511,009 511,009 511,009|0%/*596 Buy 14/
Qutlet Pipe Wrap 905936 |Microporous Insulation Eimtherm 1000 M|MicropordEimlin Quoted 45 $186 5186 $186/-0%/+5% _|Contrad 3
Wool Outlet insulation 9059375Fiber wool wrapping 2" thick 24" wide SP-700K-1/4" 24 irlCeramic F|[Morgan Thermal CeranQuoted 25 Sin 5201 $201|-0%/+5%  |Make 4
HD Liner Pre-cast Panels 906938|(510472) XD19296-01 Tuffcrete {Allied Mineral Costed Elsewh 40| 50| 50| $0| 0|Buy 6|
Wall Liner Gaskets Y layers High TBD Allied Mineral Parametric Estil 40| 54,12j $5,152 $6,182|£20% Buy. 4
Microporous Interstitial Wall Il 906940|Microporous insulation board 500x610x6mm Eimtherm 1000 M|MicropardEimlin Quoted 5 5230 $230| 5230|-0%/+5%  |Buy 8
506000 Walls HD Liner Gunite Tuffcrete 906941 |Shotcrete application of Tuffcrete material High-Density Ref{Tuffcrete 1hllied Mineral Quoted 48000 $27,048 $27,048| $27,048|-0%/+5% Buy 4
‘900000 Cold HD Liner Gunite Tuffcrete Binde 906942|High Caicium Hydreated Lime High-Density Ref SSHntlim‘Allied Mineral Quoted 350 5205 5205 $205|-0%/+5% Buy 4
Storage Bin LD Refractory Insulation 906943 |Calcium Silicate Board 36x24x4 551100 E 100 mm |Calcium S{Skamol Quoted $16,100|-0%/+5% |Buy g
5274,788.82 Microporous Insulation Panels| 906944 |Microporous insulation board 500x610x50mm 1000 M chmpaiilmlin Quoted $29,900|-0%/+5%  |Buy 10
Ceramic Fiber Modules 907945|(expandable) LTS Ceramic F{Nutec Quoted 58,407 |-0%/+5% Buy &
Ceramic Fiber Modules 907946|12 x 12 x 12 modules MaxBlok LTS Ceramic F|Nutec Quoted $449)-0%/+5%  [Buy
Bin Cover Receiver 907947|Ring around the inlet plug XD19296-P03 Pumplite |Allied Mineral Quoted 12 55,368 55,368 55,368|-0%/+5% _|Buy 10/
907000 Ceiling Inlet Hatch Retaining Ring 907948|Steel surrounding cover receiver 55316 \Winchester Precision 1Quoted 1 $32,976 532,976/ $32,976|-0%/+5%  [Buy 25
Removeable Plug Cover Shell 507949 |Removeable Suppert For Inlet Plug Cover Sheli<1> |S5316 \Winchester Precision 1Quoted 1 $23,324 $23,324] $23,324|-0%/+5% Buy 8
Inlet Hatch Removeable Plug 907950|Pumplite 40 molded refractory inlet Q20165 Pumplite |Allied Mineral Quoted 1 52,76_2| 52,762 $2,762|-0%/+5% Buy 8
Microporous Reof Insulation 807951 |Microporous insulation board 500x610x12mm EImtherm 1000 M|MicropordEimiin Quoted 100 56,900/ 56,900 $6,900|-0%/+5%  [Buy 10
Storage Shell Wall 908952 |Full Penetration Welded Plates Shell A572 GRA|Matrix PDM Costed Eisewh: 1 50| $0| S0 0|Buy
308000 Shell Storage I-beams/Rings 908953|W10 |-Beams, C12 channel rolled, C8 Deck Support{Roof Structure  |AS92 GRA|Matrix PDM Costed Elsewh 1 S0 $0 50 0]Buy
Storage Roof 908954|1/4" Thick Thin Checkered Diamond Plate Roof Structure | A992 GRA[Matrix PDM Costed Elsewh 1 50 S0 50 0|Buy
Storage Ceiling 908955|1/4" Thick Thin Checkered Diamond Plate Ceiling Micropord Ag92 GRA{—AEril PDM Budgetary 1 538,123/ 544,850 $51,578|-15%/+15% |Buy
300000 301000 Heat Exchanger Heat Exchanger Slide Gate 30100016 inch, granular flow control valve Quote: JBML- Stainless|Pro-Fab Parametric Estil 1 523,000 528,750/ §34,500|£20% Buy 8
Particle 1302000 Cold Storage Cold Storage Bin ion Valvd 302000(8 inch, granular isolation custom Stainless|Pro-Fab Quoted 1 $17,008 517,008 $17,008)-0%/+5%  |Buy 8|
Valves 303000 Heat Exchanger Post Weigh Hopper Isolation V4 303000|6 inch, granular fiow control valve custom stainless|Pro-Fab Parametric Esti 1 Slz,ﬁ $17,008] $20,410)220% Buy 8
s TEIe 304000 Hot Storage Charge Hot Storage Bin Diverter Valve | 304000|8 inch, packed-flow diverter custom Stainless|Pro-Fab Parametric Estil 1 57.36_0:[ $9,200 $11,040)|£20% Buy 8




11 ‘ G3P3 Cost Breakdown

Technologist
(Fabrication/Support),

$2,000,000——
R&D/Project

Management,
$4,900,000

Balance of Plant
(Ducts, DAQ, Other),

$1,238,000 \

Bucket Lift,
$580,000

Heat Exchanger,
$1,900,000

R&D Partnerships,
$1,400,000
|

Construction,
$12,400,000

/ \ Receiver, $836,000




2 I Summary

* Project Duration — 3 yr
o Tower construction ~18 months
o Installation of Components in Tower — 6 months
o Commissioning — 9 months
o Testing — 3-6 months

* Project Budget - $25M
o Tower — 50%
> Components — 25%
o Staff —25%

=

* Major Milestones
> Determine total energy delivered to sCO,

> Characterize sgfstem and component performance in a wide variety of environmental
conditions and control factors

> Validate models
> Log, stream, and archive streaming data 24/7 (external access TBD)
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